Any nfa with n states can be simulated with an nfa in Chrobak Normal Form having size at most n, O n 2 State complexity of a regular language:
sc (L) ≡ number of states of the smallest deterministic automaton accepting it.
Nondeterministic state complexity:
nsc (L) ≡ number of states of a minimal nondeterministic automaton accepting it.
Theorem [Jiang, McDowell, Ravikumar 91] If λ is the ultimate period of L and λ factorizes as p 1
Main result:
If a unary language L with ultimate pe-
by an nfa A with p 1 Choose m i and m such that:
• a m i is accepted in the i-th cycle,
Let p be the length of a cycle of the automaton A accepting L C visited during an accepting computation on a m .
Then:
• A accepts each a m+py , with y ≥ 0,
Hence, for i = 1, . . . , s, there are no integers x, y ≥ 0 such that
Hence, there are no integers x, y ≥ 0 such that
This implies that p i k i | p, for i = 1, . . . , s.
Nonunary alphabets
Main Theorem cannot be extended to nonunary languages:
Theorem
A sequence L n of languages can be exhibited such that:
is thus a witness of the gap between nondeterministic and deterministic automata) and
Question What can be said about the converse of Main Theorem?
i.e., does the fact that each nfa accepting L is "large" imply that L C has a "small" nfa?
The answer is negative:
torization for an arbitrary integer λ and consider
We have both nsc (L λ ) = λ and nsc
The smallest nfa accepting L λ (or L λ C ) is actually a dfa made of a single cycle of length λ.
Sketch of the proof in the case of λ = p 1 k 1 · · · · · p s k s , with s even.
We show that each nfa A accepting the language
i divides m} is even} contains one simple cycle of at least λ states.
Consider the length of a simple cycle crossed in an accepting computation C on an input a λH , for a sufficiently large H.
By "pumping" the computation C with the cycle of length , we get that a m j ∈ L λ . Since each p k i i , with i = j, divides m j , this implies that even p k j j must divide m j .
Hence, we can easily conclude that each p k j j divides and, finally, that λ divides .
